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Burden on Inflation

® TJo provide a successful condition for Big
bang

® Jo create Baryons and Dark Matter

Problems with an absolute Gauge Singlet
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Problem with the Guth’s Model

SU(S) Higgs ) Get rid of the bump (tuning)

2) Flattening the potential
3) Radiative corrections spoil the potential
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SUSY is broken

® MSSM is valid below a certain scale

® Soft SUSY breaking mass term

i ; ph/0605035
® [he Non-renormalizable term >h/0608 138
® The A-term ph/06101 34

1 % 2(n—1)
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2 nMP Mg(” 3)
cos(nf + 04) < 0. A ~ O(1)




2 Possibilities
A < 8(n — 1)m?5

Fast roll ==> No Inflation

Eternal
Inflation

Guth’s
Problem




Cosmologically Flat Potential
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The predictions are robust, i.e. SUGRA in f =
corrections are negligible Mg
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Confrontmg the data
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® Deviation from the
saddle point

0.92 < n, <1
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What are the candidates !

1

V = —m?b ¢*+A cos(nd+60,) 4

2

Both the directions are lifted by themselves
1 1
We D MS(LLe)(LLe) , We D ﬁg(udd)(udd)

e Bl i — i A:\/Emgb
A~ 1— SU(5), ~ 0.01 — SO(10)




Inflation & LHC

Inflation

¢ = 2 (dashed), ¢ = 1 (solid) and £ = 0.5 (dash-dot)

Allahverdi, Enqvist, Garcia-Bellido, Jokinen, Mazumdar (2006)



CDM, Inflation & LHC

e |f MSSM is the correct description of nature then it must provide
answers to Inflation & DM with an overlapping parameter region
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Embedding MSSM inflation

within GUT
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After Inflation

The flat direction Couplings are well known: SM Yukawas and Gauge
interactions

Flat direction VEV breaks part of SM gauge group
Baryon dissociates into HEAVY Gluons/Gluinos and Fermion/Sfermion

Thermalization is complete when the flat direction evaporates completely.

Allahverdi, Enqvist, Garcia-Bellido, Jokkinen, Mazumdar, (2007)



Challenges & Future prospects

® How to maintain the potential flat ?

SUSY helps, nevertheless one requires fine tuning

Allahverdi, Enqvist, Garcia-Bellido, Mazumdar, Phys. Rev. Lett. (2006)
Allahverdi, Enqvist, Garcia-Bellido, Jokinen, Mazumdar (2006)

® How to start at the flat part of the potential ?

Needs high scale inflation, i.e.
String Landscape

Allahverdi, Frey, Mazumdar (2007)



Addressing the initial condition problem ?

Guths’ model of inflation Multiverse due to landscape

® Phenomenologically incomplete
® String theory provides multiple vacua ~ 10°°° — 10'°%°

® Multiple vacua leads to eternal inflation

Allahverdi, Frey, Mazumdar (2007)



Eternal Inflation ending in MSSM vaccum

Eternal Inflation &
MSSM Inflation

® Universe starts at a string scale

® The final stage of inflation is driven by
MSSM inflation

Allahverdi, Frey, Mazumdar (2007)




Message & Conclusion

® Physics is more enjoyable without absolute Gauge
~ Singlets
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Two Dynamical Possibilities

Bouncing Cosmology Inflation
Biswas, Brandenberger, Mazumdar, Sigel (2006) ==> Gravity being Ghost and Asymptotically free

® Perturbations are Outside The Hubble Patch




